Context: There is a critical need for practical measures for screening and documenting decisional capacity in people participating in different types of clinical research. However, there are few reliable and validated brief tools that could be used routinely to evaluate individuals' capacity to consent to a research protocol.
I
NVESTIGATORS HAVE AN ETHICAL responsibility not simply to disclose information to potential participants but also to ensure that the participant has the capacity to reach a decision on the basis of the information provided. How should researchers meet this ethical responsibility? Clinical assessments of decisional capacity have shown poor interrater reliability, 1 so there is a clear need for structured tools to evaluate capacity to consent to research. 2, 3 In a recent review of such instruments, 2 we identified 10 published scales for assessing capacity to consent for research; among the currently available instruments, the best general choice for measuring capacity to consent to research is the MacArthur Competency Assessment Tool for Clinical Research (MacCAT-CR), 4 for which there has been considerable evidence for reliability and construct validity. 2, 3 However, even the MacCAT-CR has limitations for routine use, including administration time of 15 to 20 minutes and a need for substantial training for valid administration and interpretation. Thus, there remains a need for brief and easy-to-use yet reliable and validated methods by which investigators may document that at least a basic level of comprehension of key elements was present prior to enrollment and may identify individuals for whom a more thorough assessment of decisional capacity and/or remediation via enhanced consent procedures is warranted.
We previously described the utility of a 3-item questionnaire that examined participants' comprehension of the purpose, risks, and benefits of a research protocol 5 ; however, we recognized that an ideal capacity screening tool would need to include assessment and documentation of additional essential elements such as comprehension of protocol procedures, appreciation of the potential significance of study risks, and the voluntary nature of participation. Thus, the aim of the present project was to develop and validate a decisional capacity screening tool that partially retains the advantage of the 3-item questionnaire in terms of brevity (fostering routine use in applied situations) while providing for more comprehensive evaluation of understanding, appreciation, and reasoning about protocol elements that are key to meaningful consent. The University of California, San Diego Brief Assessment of Capacity to Consent (UBACC) items were chosen based on consensus among a variety of stakeholders, including our center community advisory board as well as experts in bioethics and decisional capacity. Specifically, our goal was to develop an instrument for screening and basic documentation of decisional capacity with the following characteristics: (1) brief administration time so that it could be routinely applied with minimal added burden; (2) standardized procedures for administration, scoring, and interpretation so that it could be used by trained research staff without advanced degrees; and (3) satisfactory psychometric properties. The result of our efforts, the UBACC, is a 10-item scale that can be administered by bachelor's degree-level research staff and typically requires less than 5 minutes to administer. After describing the development and instructions for using the UBACC, we present information about its reliability and validity as applied to 1 specific context and population, ie, a simulated clinical drug trial involving middle-aged and older outpatients with schizophrenia.
METHODS

STEPS IN UBACC DEVELOPMENT
Input From Various Stakeholders
To help ensure content validity of the UBACC, we consulted with several experts in the areas of competence, empirical bioethics, psychometrics, statistics, and scale development. Consistent with the notion of community equipoise, 5 an integral part of our National Institute of Mental Health-funded Advanced Center for Interventions and Services Research, and especially its Bioethics Unit, is the community advisory board. 6 This board, comprising representative research subjects, caregivers, community health care clinicians, and investigators, was consulted at various stages of the development of the UBACC.
Item Generation and Selection
Based on the input from various stakeholders, an examination of individual MacCAT-CR items from our existing database, a review of the published instruments, 2 and the recent review by Sturman, 3 we identified an initial pool of more than 25 potential items.
Through discussion among our bioethics and methodologic experts, we narrowed the UBACC from 25 to 10 items through consideration of the clarity and general applicability of the item wording, content overlap, and range. The final version included 4 items for examining understanding, 5 for appreciation, and 1 for reasoning. We chose not to assess the expression of choice because this aspect is usually not impaired in most neuropsychiatric populations 7, 8 and a deficit in this area tends to be obvious during the consent process without a specific formal evaluation. We have previously found that persons with schizophrenia have greater difficulty with openended questions than with those requiring answers of the yes or no type. 9 This issue may arise in part from the patient's inability to adequately articulate responses to open-ended queries (which puts the subjects at an unnecessary disadvantage) and in part from the fact that there is a 50% chance of the subject's giving a correct yes or no answer without comprehending the topic (which may lead to missed opportunities to clarify initially misunderstood information). For that reason, we decided to use a combination of open-ended and true or false questions. We made it possible with either type of question to probe responses with follow-up questions to determine whether apparently incorrect answers reflect an underlying difficulty. The resulting 10-item scale is provided in Figure 1 .
UBACC STRUCTURE, ADMINISTRATION, AND SCORING
Structure
Based on consideration of the content each item appeared to measure, we initially defined 3 UBACC subscales: understanding (items 1, 3, 7, and 8), appreciation (items 4, 5, 6, 9, and 10), and reasoning (item 2). As described later, we subsequently modified these groupings based on the results from the principal components analysis.
Administration
The UBACC typically takes less than 5 minutes to administer. The scale is designed to be administered by a bachelor's degreelevel research assistant (RA). After the participant has reviewed the consent form in detail, the RA explains that he or she is going to ask a few brief questions about the study. Potential participants generally have a copy of the consent form available to them during the consent process and therefore do not have to rely solely on their ability to memorize the protocol details when giving consent to enroll. Consequently, potential subjects being screened with the UBACC should be permitted to refer to the study consent form when answering the UBACC questions. At the same time, comprehension is not synonymous with the ability to read the words on a consent form. Therefore, it is important that the participants be encouraged to explain the information relevant to each item in their own words to ensure that the subjects' responses reflect genuine comprehension, not merely an ability to read or repeat the consent text. Also, it ought to be noted that low scores on the UBACC should indicate difficulty with understanding, appreciation, or reasoning about information related to a study protocol and not difficulty understanding the questions on the UBACC itself. When a participant seems to be having difficulty understanding the wording of a UBACC question, the RA should attempt to rephrase the question in language appropriate to the individual (if a participant requires frequent rephrasing, this should be noted on the UBACC form).
Scoring
Each item is scored on a scale of 0 to 2 points, with 0 reflecting a clearly incapable response and 2 indicating a clearly capable (REPRINTED) ARCH GEN PSYCHIATRY/ VOL 64 (NO. 8), AUG 2007 response. An intermediate score of 1 may be used for partially appropriate responses or uncertainty even after reexplanation and additional probing. A score of 1 or 0 on any particular item may alert investigators to the need for further assessment of decisional capacity and/or efforts at remediation. Nonetheless, paralleling the scoring procedures for MacCAT-CR items, the UBACC includes such intermediate values to reflect the degree of confidence about a lack of adequate capacity and possibly the amount of effort that would be needed for improving the capacity. Total scores can thus range from 0 to 20. Prior to the initiation of the study, the principal investigator must do the following: (1) examine the UBACC questions and determine which of the 10 are essential for consent to the specific protocol, and (2) prepare a list of answers for his or her specific study that will receive a score of 1 or 2 on each item.
Interpretation and Follow-up
The UBACC serves 2 purposes: (1) documenting for each participant that he or she manifested at least a basic level of comprehension of the study protocol prior to enrollment, and (2) screening for participants who may lack adequate capacity to consent. Those subjects who manifest inadequate comprehension on the UBACC may then be further evaluated with a more comprehensive method, such as the MacCAT-CR, 4 to more fully document the scope and nature of the capacity deficits and/or be offered remediation efforts to improve understanding, appreciation, and reasoning with respect to the disclosed information.
Training of the Research Staff
The RAs should be familiar with the study protocol and with the UBACC scoring before they administer the scale. In the event of uncertainty in scoring, the RA should probe the participant to collect as much information as possible and discuss these items with the principal investigator for an appropriate score.
RELIABILITY AND VALIDITY STUDY
We conducted a reliability and validity study in the context of a larger investigation of informed consent among middle-aged and older persons with schizophrenia (D.V.J., B.W.P., P.S.A., S.G., D.G.L.B.D., T.M., H.C.K., Lisa T. Eyler, PhD, and Ian Fellows, MS, unpublished data, 2006). We administered the UBACC to 127 patients with schizophrenia or schizoaffective disorder as well as 30 healthy comparison subjects (HCs) older than 40 years in the larger informed consent study. Demographic, cognitive, and clinical characteristics of the sample are described in Table 1 .
The consent study, including incorporation of the UBACC, was reviewed and approved by the University of California, San Diego Human Research Protections Program (institutional review board). All of the research participants signed a written, institutional review board-approved informed consent form. As the consent study itself was considered a minimal-risk protocol, no formal assessment of capacity was required for it.
Each participant underwent a simulated consent process for a hypothetical, randomized, double-blind, placebo-controlled trial of an investigational cognition-enhancing drug that could be appropriate for people with schizophrenia or for middleaged and older HCs. The simulated protocol was modeled after commonly conducted phase 3 studies involved in regulatory approval as well as specified potential risks such as cardiac arrhythmia and abnormal liver function. Immediately after presentation of the simulated consent process, the participant's caWhat is the purpose of the study that was just described to you? 1.
Response ( Note that all of the responses given in parentheses apply to the specific hypothetical protocol described in the text of this article. Before the initiation of a study, the principal investigator must prepare a list of answers for his or her specific study that will receive a score of 2 on each item. A deviation from such an answer will be scored as 1 or 0. The local institutional review board may need to approve the principal investigator's list of answers. If an answer to a question is ambiguous or uncertain, the subject should be asked follow-up questions to clarify. If a subject does not get a score of 2, the information on the items missed may be repeated and the specific question(s) asked again. This may be done for a total of 3 trials. During the second and third trials, it is important to ensure that the subject does not merely parrot back information but shows clear understanding of the issue.
pacity to consent to the presented clinical trial was evaluated with the UBACC and then with the MacCAT-CR. 5 The participant's responses to individual items on both of these scales were recorded.
Another RA (kept unaware of the UBACC and MacCAT-CR responses) administered standardized assessments of psychopathology (Positive And Negative Syndrome Scale 10 and the 17-item version of the Hamilton Depression Rating Scale 
Reliability and Consistency Analyses
Internal consistency was evaluated in terms of Cronbach ␣. 13 Because of the reexplanations of material that are an inherent part of standard MacCAT-CR administration (ie, the MacCAT-CR procedures would likely influence UBACC scores in a manner that does not mirror the way informed consent is typically provided in clinical research), we did not readminister the UBACC and therefore did not evaluate its test-retest reliability.
Interrater reliability was assessed in 2 different ways involving subsets of the total sample (this was not done in the entire sample owing to staff time requirements). With method A, the project coordinator (D.G.) administered the UBACC to 29 patients as well as 4 HCs while an experienced RA (Jorge Gutierrez, BA, and Ruth Rodriguez, AA) observed and scored independently. With method B, the project coordinator randomly selected UBACC paperwork on 19 participants (this random selection resulted in 17 patients with schizophrenia and 2 HCs). All of the identifying information as well as rating scale scores were removed from the UBACC sheets, and only the written record of the subject's verbatim responses (as well as any prompts or follow-up clarification questions asked by the interviewer) to individual questions on the UBACC were provided to 2 experienced RAs ( Jorge Gutierrez, BA, and Ruth Rodriguez, AA). These RAs were asked first to score the UBACC items based on the responses documented and then to determine whether the participant was capable or not capable.
Validity Analyses
To evaluate the validity of our initial subscale grouping of the UBACC items, we examined bivariate correlations among the UBACC items as well as between UBACC items and MacCAT-CR items and subscales using Spearman . We also computed correlations among the UBACC subscale scores and MacCAT-CR subscale scores. Next, we used principal components analysis to examine the underlying structure of the UBACC items. The focus of the UBACC is on detection of deficits in decisional capacity rather than on differentiation among levels of intact capacity. Given the expected narrow range of variance seen among the HC sample, our examination of the factor structure of the UBACC was limited to the patient sample (see the studies by Delis et al 14 and Larrabee 15 ). In part, the earlier described analyses also speak to the concurrent validity of the UBACC in that we evaluated the relationship of UBACC scores as continuous variables relative to the MacCAT-CR. We also evaluated the association between UBACC scores and neuropsychological performance as well as measures of severity of psychiatric symptoms. Convergent validity would be supported by evidence of strong associations between the UBACC scores and MacCAT-CR subscale scores as well as by an overall tendency for the capacity scores to correlate with cognitive performance on the Repeatable Battery for the Assessment of Neuropsychological Status. [16] [17] [18] [19] [20] In terms of divergent validity, UBACC scores should not be strongly associated with severity of positive symptoms. 8, [18] [19] [20] 
UTILITY
As the UBACC is intended to be a screening instrument, we do not recommend that participants be deemed decisionally incapable based solely on their total UBACC scores. Nonetheless, because a part of the utility of the UBACC as a screening tool is its sensitivity to impaired decisional capacity (avoiding false-negative errors-ie, categorizing a participant as decisionally capable when he or she is in fact incapable) and its specificity (avoiding false-positive errors-ie, categorizing a participant as decisionally incapable when he or she is in fact capable), we evaluated the performance on the UBACC in making such categorical determinations using the following procedures.
First, to determine an effective cut score for the UBACC in terms of the specific hypothetical clinical trial, we had a boardcertified clinical psychiatrist (either K.K. or T.M.) independently interview 24 subjects (through individual interviews) and judge each as capable or incapable of consenting to the hypothetical protocol. The psychiatrists were kept blind to the participant's diagnostic status. To assess interrater reliability between these 2 psychiatrists, each was also asked to review the other's notes and determine the participant's capacity status based on the recorded responses from that clinical interview. A 100% agreement rate was found in the latter determinations (these judges were kept unaware of the content of the UBACC). We then used receiver operating characteristic curve analyses to determine the cut score providing the best balance of sensitivity and specificity.
Next, using the UBACC cut score associated with the best balance of sensitivity and specificity determined through the receiver operating characteristic curve analyses, we compared the categorization rates achieved by the UBACC relative to the MacCAT-CR as a second gold standard. There is no single cut score or algorithm for defining capable vs incapable status in the original MacCAT-CR. However, such a cutoff score was used in the Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE) schizophrenia study sponsored by the National Institute of Mental Health 21 -the largest published applied use of the MacCAT-CR. Specifically, in that trial, a potential participant had to obtain a MacCAT-CR understanding subscale score of 16 or more points (of 26 possible points) to be independently able to consent to participate. 20 This cut score was not based on empirical data but rather on the determination by a group of experts of what would be appropriate in the context of that particular study. Nonetheless, the CATIE MacCAT-CR criterion is the only one that has been described in a large-scale applied context. Thus, we used it as a proxy gold standard for capable status on the MacCAT-CR to evaluate the utility of the UBACC in accurately classifying participants as capable or incapable.
RESULTS
RELIABILITY ANALYSES
Internal consistency in terms of the Cronbach ␣ for the 127 patients with schizophrenia was 0.77 (a similar value was found among the 30 HCs, among whom the Cronbach ␣ was 0.76). With regard to interrater reliability, both methods A (independent scoring done during the same interview) and B (independent scoring from written UBACC protocols) provided evidence of good interrater reliability, with intraclass correlation coefficients of 0.84 and 0.98, respectively.
VALIDITY ANALYSES
All of the items for the understanding factor were significantly intercorrelated, with correlation coefficients ranging from 0.18 to 0.53 (all PϽ.05). These items were also significantly correlated with the UBACC total (correlation coefficients, 0.44-0.73) and UBACC understanding subscale (correlation coefficients, 0.51-0.76) scores (all PϽ .05). Except for item 9 with items 4 and 5, the appreciation items were significantly intercorrelated, with correlation coefficients ranging from 0.23 to 0.42 (all PϽ .05). The appreciation items were also significantly correlated with the UBACC total (correlation coefficients, 0.26-0.60), UBACC appreciation subscale (correlation coefficients, 0.27-0.73), MacCAT-CR total (correlation coefficients, 0.23-0.48), and MacCAT-CR appreciation subscale (correlation coefficients, 0.20-0.33) scores.
As shown in Table 2 , the UBACC understanding items were significantly correlated with the MacCAT-CR total 
PRINCIPAL COMPONENTS ANALYSIS
Principal components analysis with varimax rotation was used to examine the underlying structure of the UBACC items among the patients. Three factors were generated with eigenvalues greater than 1, and they explained more than 56% of the variance. The first factor explained 34% of the variance and included items 1, 8, 7, and 2 (3 of which had been part of our a priori-defined UBACC understanding subscale). The second factor explained an additional 12% of the variance and included items 9, 10, and 6 (3 of which had been part of our a priori-defined UBACC appreciation subscale). The third factor explained an additional 10% of the variance and included items 4, 5, and 3 (items 4 and 5 had been on the a prioridefined UBACC appreciation subscale, whereas item 3 had been on the UBACC understanding subscale). The first factor was significantly correlated with the MacCAT-CR total (r=0.67), understanding (r=0.68), appreciation (r =0.34), and reasoning (r = 0.34) scores and the first priority factor (r= 0.91). The second factor was significantly correlated with the MacCAT-CR total (r=0.68), understanding (r=0.68), appreciation (r=0.41), and reasoning (r = 0.34) scores and the second priority factor (r =0.96). The third factor was significantly correlated with the MacCAT-CR total (r=0.45), understanding (r = 0.40), appreciation (r = 0.38), and reasoning (r=0.29) scores and the third priority factor (r =0.29). Although the correlation coefficients of the calculated factors with the MacCAT-CR scores were higher than those with the original UBACC factors, these analyses confirm the structure of the priority factors ( Table 3) .
UTILITY IN MAKING CATEGORICAL DETERMINATIONS
Based on the receiver operating characteristic curve analysis of the UBACC total score against an experienced psychiatrist's (T.M.) judgment, the cut point of 14.5 was selected (Figure 2) . The false-positive rate remained zero up to a score of 14.5, whereas the sensitivity rate continued to increase with higher-magnitude cut scores up to 14.5. Using cut scores greater than 14.5, the false-positive rate began to increase higher than zero with marginal gains in sensitivity. With this cut score of 14.5, the UBACC correctly detected as incapable 8 of the 9 patients who, via expert interview, were deemed incapable of consenting to the simulated clinical trial. Of the 15 persons categorized as capable by the expert interviewer, the UBACC (with a cut score of 14.5) correctly identified all of the 15 persons as capable; sensitivity was 89% and specificity was 100%. Item analysis of the 15 participants categorized as capable by the expert interviewer and the UBACC cut point of 14.5 showed that item 1 (purpose) was missed by 4 participants; item 6 (things they will be asked to do) by 1 participant; item 7 (risks) by 8 participants; item 8 (possible benefits) by 2 participants; and item 9 (no benefit possibility) by 1 participant. When the MacCAT-CR CATIE study criterion for being capable (MacCAT-CR understanding scoreՆ 16) 20 and UBACC cut score (UBACC total scoreϾ 14.5) were applied to the full sample, we found that 20 participants would be labeled incapable by the CATIE study criterion; of these, the UBACC correctly identified 19 participants. Likewise, 137 participants were labeled capable with the CATIE study criterion; of these, 102 participants were so identified by the UBACC. Thus, the 2 methods led to discrepant results for 23% of the sample. Ninety-seven percent (35 of 36) of these discrepancies were instances wherein the CATIE criterion categorized an individual as capable, whereas the UBACC categorized him or her as having inadequate responses. The tendency for a greater number of persons classified as po- tentially incapable by the UBACC relative to the more lenient criterion used in the CATIE study is appropriate given that the UBACC will generally be used to identify the individuals who may need further capacity assessment and/or remediation efforts.
COMMENT
In this article, we have described the development and guidelines for administration and scoring of a 10-item instrument, the UBACC, designed to screen for participants who may lack capacity to consent (at least under routine consent conditions) and as a means to document for each participant that he or she manifested at least a basic level of comprehension of the study protocol prior to enrollment. We also demonstrated the reliability and validity of this instrument within a specific application, ie, evaluating capacity to consent to a particular (hypothetical) clinical trial for middle-aged and older patients with schizophrenia along with a smaller group of HCs. The results suggest that this assessment instrument has good internal consistency, interrater reliability, and concurrent validity as well as high sensitivity and acceptable specificity (relative to the clinical interview). Moreover, the UBACC takes less than 5 minutes to administer.
The present reliability and validity study has several limitations related to the selection of subjects, protocol, scale items, and statistical tests. Although our study included a small sample of HCs, the UBACC was used in this study primarily to assess the capacity to consent to a treatment research protocol among middle-aged and older outpatients with schizophrenia or schizoaffective disorder. A sample including inpatients with more acute illness might yield different results not only in terms of numbers of persons deemed incapable but perhaps also in terms of the specific psychometric characteristics, as might also occur when applied to other research populations or protocol types. The use of a simulated protocol is common in decisional capacity research [22] [23] [24] [25] [26] [27] [28] [29] and was desirable in that it permitted us to be certain the protocol included typical clinical trials elements, some of which may nonetheless be absent from any 1 particular clinical trial, and permitted evaluation of the UBACC in a common context with a large number of patients. Nonetheless, it is conceivable that some responses, particularly those related to the appreciation component of decisional capacity, might be different when subjects face an actual (rather than hypothetical) decision about whether to consent to a research study.
We originally intended item 2 ("What makes you want to consider participating in this study?") as an assessment of participants' reasoning, but in the principal components analyses, this item loaded heavily with understanding items. Item 2 was scored on the basis of the specific reasons offered, as we felt it might be inappropriate to enroll a participant in a study if his or her stated reasons conflicted with the likely benefits of the protocol (such as a response indicating a therapeutic misconception 30 ). 31, 32 In contrast, most efforts to operationalize the construct of reasoning have focused on subjects' ability to generate reasons for behavior rather than on any set of correct responses. In hindsight, as scored here, item 2 may be best viewed as another potential indication of whether the participant misunderstood the intention of the protocol and so may in fact be appropriately viewed as an assessment of understanding. In short, the UBACC's primary focus is on understanding and appreciation. Given the reported high correlations of MacCAT-CR total scores with cognition data, the observed correlations of individual UBACC items with the Repeatable Battery for the Assessment of Neuropsychological Status total index score were, although significant, not particularly strong. This may reflect the fact that, per classic psychometric theory, scale totals (comprising multiple items) tend to be more reliable than individual items. Finally, in terms of statistical methods, there is a possibility of type I error due to multiple analyses.
Like with any psychometric instrument and with consent itself, the validation and refinement process should be viewed as an ongoing one. Decisional capacity is not a context-free trait 33, 34 but rather the outcome of an interaction between a person's skills and deficits and various environmental factors such as the complexity of the protocol being considered, the quality of the consent form and consent procedures, and the manner in which that information is communicated, explained, and reexplained when needed. As the present reliability and validity data were obtained in 1 specific context, further data from a variety of medical research populations and protocol types would be helpful to delineate the psychometric properties and utility of the UBACC across a wide array of potential applications. . Sensitivity (true-positive rate) is the probability that a person was categorized via the UBACC as not capable when that person was not capable per clinical interview. Specificity (true-negative rate) is the probability that a person was categorized via the UBACC as capable when that person was capable per the clinical interview. 1−Specificity (false-positive rate) is the probability that a person was categorized by the UBACC as not capable when that person was found capable per clinical interview. The values within the box represent the UBACC scores associated with the sensitivity and 1 − specificity rates that intersect at that point. The dashed diagonal line represents the results that would be expected by chance.
